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HAER No. NY-20l-A

Location: On Upper New York Bay, cpposite the end of 4lst Street
Brooklyn, Kings County, New York

UTM: 18.58%100.4501000
Quad: Jersey City, New Jersey - New York

Dates of Construction: e¢. 1880-8% - Part of substructure built
1905 - Exigting pier and shed completed
¢. 1935-67 - Pier and shed modified

Engineer: E. P. Goodrich, Chief Engineer
Bush Terminal Company

Contractors: Piershed fabrication and erection by American Bridge
Company, Philadelphia, PA, through, respectively,
gubgidiarieg New Jersey Steel and Iron Company
(Trenton) and Post & McCord (Brooklyn).

Present Owner: New York City Department of Ports and Trade
Battery Maritime Building
1 Whitehall Street
New York, NY 10004

Present Use: Vacant; last used for cargo handling ¢. 1980

Significance: Pier 7 was one of the two earliest plers at Bush
Terminal, dating from the 18808, and was the first to
be completely rebuilt by Irving Bush with a piershed.
It survives partly intact, and has the best preserved
of the original terminal piersheds.

Project Information: Bush Terminal is eligible for inclusion on the National
Register of Historic Places. Pier 7 contributes to the
gignificance of the terminal complex, As part of the
New York Harbor Collection and Removal of Drift
Project implemented by the Army Corps of Engineers,
all pier components except the solid fill core will be
removed. This documentation meets conditions for
mitigating adverse effects to Pier 7 according to the
terms of a Memorandum of Agreement among the Advisory
Council ¢n Historic Preservation, the New York State
Preservation O0fficer, and the New York District, Corps
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of Engineers. Further information on Bush Terminal
appears in HAER No., NY-201. Project actions may occur
as early as 1989.

Principal researcher
and author: Michael 8. Raber
Raber Associates
81 Dayton Road
South Glagtonbury, CPT 06073
(203) 633-9026

Project photographer: Thomas R. Plagg
Photo Recording Associates
366 Orchard Terrace
Bogota, WJ 07603
(201) 487-3672

PART I: HISTORICAL INFORMATION

The Bush and Denzlow Manufacturing Company built about half of later Bush
TPerminal Pier 7 in the early 1880s, as part of its oil refining operations,
Standard (il Company, which purchased Bush and Denzlow pricr to 1890, retained
ownership of the pier until 1902, when it removed the refining facilitles.
Irving T. Bush immediately bought the pier, enlarged the pier subsitructure

c. 1902-03, and had the existing piershed built in 1905. TPhe piershed was the
first built at the terminal, and one of the earliest in the Port of New York
with a steel frame. Rapid shed erection by Post &clord attracted professicnal
attention. BSometime after completion of the shed, Bush TPerminal Company leased
Pier 7 to a series of shipping and stevedoring firms engaged in general cargo
handling. Information on pier tenants is incomplete. Firms using Pier 7
included Phelps Brothers, operators for the Cosulich Line, in the 1920s; Lloyd
Brasilieroc in the 1930s and 1940s; and American Stevedors, Inc. in the 1950s
and 1960s. Bush Terminal Company operated the pier itself in the 1970s=, until
¢. 1978-80. Within a few yesArs of the cessation of operations, the pier began
suffering a series of fires which destroyed most of the shed (Army Corps of
Engineers 1926, 19%2, 1942, 1953, 1965, 1978; BEngineering Record 190%
[Appendix]; Bush 1928: 45].

Part II: DESCRIPTIVE INFORMATION
A, 1988 Conditions
A series of fire since 1981 hag destroyed most of the Pier 7 shed, but the

cast end retains about three hundred feet of partly intact shed, with standing
columns, trusses, roof sections, and offices.; The rest of the piershed is
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esgentially a twisted metsl sculpture. Considerable debris covers the inshore
end of the pier, and the offices are in plsces badly deteriorated. Landwards
access is blocked by Llmpromptu barriers of well-placed abandoned cars, Despite
these indignities, the east end of Pier 7 has the distinctive shed sides, cargo
dcors, and Bush Terminal colors which once highlighted the South Brooklyn
waterfront [see HAER Photographs No. NY-201-A-1, NY-201-A-2, NY-201-A-%, and
NY-201-4-4,

B. Original Constructions, c¢. 1880-1905

The Bush and Denzlow Manufacturing Company pier, forming the core of later
Pier 7, i3 not well documented. Historic maps and later descriptions indicate
it wag about 150 feet wide, 930 feet long on the north side including part of
8lip appreaching PFirst Avenue, and 620 feet long on the south side where a
timber bulkhead projected further outshore. The substructure consisted of a
solid fill core retained by timber cribwork, and perhaps pile-supported timber
decks along the outer edges. Ashes from the oil refining operations formed
much of the fill material, probably with some stratified sand and gravel
dredged from the shallow bottoms to allow for deepwater wvessel access. Sand
and gravel appear to form most of the fil1l added when the pier was enlarged c.
1902, although slag visible in upper fill deposits alsc suggests some uge of
industrial refuse, perhsps during 20th century pier maintenance. The height
and foundation supports of the cribwork are unknown, but piles probsbly
provided & firm base in the offshore sand., Although the Bush and Denzlow pier
was apparently the same width as Pier 7, the original width of the =0lid fill
core 18 also unclear. Fill appears under the deck in areas generally reported
to have timber aprons, representing either a wider core than previously
indicated, slumping of fill through deteriorated retaining structures, or
additionsl £ill and rip-rsp placed under the aprons during 20th century
consgtruction and maintenance. Abowe the substructure, the Bush and Denzlow
firm erected a large number of undocumented brick and frame structures, removed
by Standard in 1902 {Robinson 1886; Bromley 1893%; Hyde 1898; Department of
Docks and Ferries 1902; Army Corps of Bngineers 1926, 1932, 1942, 195%; Bush
1928: 45; Drasvo Van Houten, Inc., 1984; HAER 1988).

he substructure completed dy ¢. 1902 included an outshore extension of the
19th century pier, about 600 feet long, sc¢ that the Bush Terminal structure is
about 152 feet wide, 1206 feet long on the north aide, and 1, 220 long on the
gouth side; as with the outer ends of all the terminal piers, thia one was
angled alightly to follow the federal pierhead line in New York Bay. The later
section had a soplid fill core sbout 95 feet wide, also primarily of sand and
gravel. Unlike the timber cribwork of the earlier pier section, timber sheet
plling retained the i1l of the later one, typical of Bush Terminal pier
construction; tie rods join the two sheet piling walls, with rip-rap providing
additional support. After 1895, the older cribwork was at various times
reinforced or replaced with sheeting of timber, concrete, and steel.
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Pile-supperted timber decks about 30 feet wide abutted the later secticon on
the long sides of the pier, with similar astructures of less certain width
aloeng the earlier seciion. Transverse pile rows under the decks cccurred at
about 15-foot intervals along the ¢lder section, and at 10-foct intervals
along the later cne., The fender system included timber, and later steel,
sheeting. Details of the exireme cutshore substructure beyond the piershed
are unknown, but this section probably had denser pile arrays and thicker
fender protection against vessel impacts. The piler deck pitched down between
2 and 35 degrees from the longitudinal center, and was finished at about 10
feet sbove mean low water. As of c. 1905, the deck generally consisted of
2.5-by-10-inch timber, laid at 4% degree angles on 6-by-6-inch timber
supports, which in turn rested on solid fill or on pile-supported underdecks.
The center of the deck appears to have been of small timber blocks. Two
railroad tracks from the terminal eventually ran aleng the pier center,
entering on the north half of the east or inshore pler end, but may ncet have
been installed until e. 1932-42 (Figures 2 and 4; Army Corps of Engineers
1926, 1932j 1942, 195%; Dravo Van Houten, Inc., 1984) (see HAER Photograph No.
NY-201-A-6].

The 1905 piershed was a cone-story, steel-framed, wocd-sided structure 143.3
feet wide and 1190 to 1197 feet long, depending on which documentary scurce
one relies. Recent fires mske precise measurement impossible. Four
longitudinal rows of columns give the shed a three-bay width, with the center
bay slightly more narrow at 45 feet wide. The peaked roof rises tc about 30
feet above the pler deck. The two ocuter column rows are set about four feet
from the extreme ocuter north and scuth pier edges, at 15-foot intervals, in
tranaverse alignment with every third pair of couter columns., The larger
intericr cclumns sre riveted, composite 8-by-1l0-inch I-beams, and rise
vertically about 28 feet above 3-foot-square, 5-foot-high conerete pedestals,
which in turn rest of four-pile clusters set in the pier fill, Similar
pedestals support the outer columns, which are riveted, composite 6-by-10-inch
I-beams rising to about 25 feet above the pier deck at angles of about 20
degrees. The lower 32 inches ¢f each outer column are encased in concrete as
fire prevention. Transverse roof trusses of paired, riwted steel angles
connect each pair of outer columns and pass through the interior columns,
supporting 4-by-12-inch timber purlins and a gabled, 3-inch timber rccf most
recently covered with composite tar-based material. Paired, riveted steel
angles form two rows of longitudinal trusses which join the intericr columns.
The upper and lower chords of all trusses are at ldentical elevations, leaving
16.% to 18.3 feet of headroom above the deck. Corrugated metal firewalls
cover transverse trusses at every second set of interior columns, or every 90
feet, beginning about 180 feet from the east end of the shed (for further
details, see Figures 2, 3, 4 and Engineering Record 1905 [Appendix]) [also see
HAER Photographs No. NY-201-A-6 and NY-201-A-9].

The light c¢live-green paint which once marked the Bush Terminal waterfront
covered the cutside of the wood carge doors and the l-inch-thick, horizontal
wood piershed giding. Except where cccupied by offices or undocumented sheds,
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virtually every opening between the sloped outer rows of piershed columns had
a cargo door, hinged at the top and manwally lifted from the interior bottom
edges towards the roof. Surviving iron hooks in the timber purlins probably
once supported block and tackle used for this task. Iron bolts on either side
of a door bottom secured access from the insgide simply sliding into the
composite plershed columms. Two siges of 165-foot-wide sloping doors survived
in 1988: about 12 feet high, found in some northern bays, and about 23 feet
high in all other bays. Most of the longer doors had been shortened at the
bottoms (Army Corps of Engineers) [see HAFR Photographs No. NY-201-A-2,
NY-201-A-4, NY-201-A-5, NY-201-A-6, NY-201-A-7, NY-201-A-8, and NY-201-A-9].

The sloping doors, and some of the office doors and windows described below,
comprised most of the original exterior pilershed openings. There were pairs
of skylights over each 15-foot transverse bay, staggered along the length of
the pler relative to the rcof peak [see HAER Photograph No. NY-201-A-1]|. The
end walls of the shed had no decoration, and undocumented arrays of doors.

The outshore or west facade, now completely destroyed, probably had two
10-by-10-foct cargo docgrs. The surviving inshore facade had one 12-by-1l7~foot
vehicular door, possgibly in the central bay; larger roll-up doors installed in
the 1960s removed much of the original central and northern bays. The south
bay of this facade retains what was probably an original array of pedestrian
doors and windows leading to office spaces, deseribed below. One additicnal
6-by-3-foot pedestrian door also gave access through the east facade, in the
northern bay (Figure 4; Army Corps of Engineers 1926, 19%2, 1942, 1953, 1965)
[see HAER Photograph No. NY-201-A-3].

In 1988, there were small groups of wood-framed offices in the inshore corners
of the shed. The northern group, protruding through the side of the shed and
angled along a former track aljgnment, probably represents a post-1905
addition. Some or all of the five rooms in the southern group, arrayed as
shown in Figure 4, are probably original. All five rooms are 11.8 feet high,
with plank or plywocd floors and wvertical sides. The two southernmost rooms
thus have southern walls separate from the wood-clad shed sides, into which
two office windows are framed out, The five rooms have exterior walls of
gray-painted horizontal 1-by-6-inch boards. The northern three of the five
rooms have interior and ceiling surfaces of green-painted 2.5-by-.5-inch,
tongue-and-groove novelty siding; slightly larger siding covers the walls and
celling of the southwestermmoast room., The larger, southeastermmost room, once
used as a timekeeper's office, is finished with gypsum board painted green
above a gray wainscot. The five 4/4 sash office windows on the ¢ast shed
facade are each 2.7 by 6 feet; the less intact windows through the south shed
gides are 2-by-3 and 5-by-8 feet [see HAFER Photographs Ne. NY-20l-A-3 and
NY-201-A-7].

When first completed, Pier 7 evidently had nc sprinkler system, relying on
municipal fire protection. A 4-inch main supplied water to the pler and, by
way of hose connections, to the wvessels alongside. Brooklyn Edison Company
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supplied A.C. 120 volt, 3-phase, 60-cycle electric power, used for incandescent
lights in the offices and suspended from piershed trusses (Army Corps of
Engineers 1926, 1932, 1942, 1953, 1965).

C. Improvements Made Prior to World War IT

Somewhat ambiguous Corps of Engineers data on Bush Terminal suggests that the
tracks on Pier 7 were not installed until after 1932, Track installation may
have been contemporary with construction of the northern group of offices,
which closely paralleled the track alignment. As shown in Figure 4, this
nearly-triangular office block has three larger rooms and two small toilets.
Jonstruction evidently involved removal of the original sloping shed wall,
with the shed columns left in place insgide the offices. As with the southern
floors, with a light-and-dark green checked pattern, rest on 2-by-b6-inch under-
floor supported by pile caps. Green-~painted, l-by-4-inch tongue-and-groove
siding cover the office exterior; interior walls consiast of two-toned,
green-painted gypsum board, with baseboatd and 2,.8-foot-high wainscot, The
cellings are gypsum board painted light green. The offices are equipped with
radiators and fluorescent lights. Most of +the windows are 2.8 by 5.8 feet,
with 4/4 sash; two larger windows facing the shed interior are 6.7 by 5.9 feet.
The office doors are 2.8 by 7 feet.

D, Post-War Alternative

By 1947, Bush Terminal Company had installed sprinklers, standpilpe hose
connections, and manual firebox alarms on Pier 7, with the hose connections
housed in wood sheds at approximately 70-foot Intervals along the southern row
of Interior piershed columns, The limited awailable documentation for Pier 7
indicates that in 1948, the company may have installed trenches with remowvable
timbers on all of its piers, for firefighting purpuses; construction and
location of these features remains undocumented. After c¢. 1950, the increasing
importance of truck traffic in the port led to several major Pier 7
modifications, removal of the tracks inside the shed by c¢. 1953, paving the
central shed bay with an 8-inch concrete glab at or about this time, and
installation of two large steel roll-up doors in the east facade c¢. 1965-1970
(Army Corps of Engineers 1926, 1932, 1942, 195%, 1965; Department of Marine and
Aviation 1947 plans]; Department of Ports and Trade n.d.) [see HAER Photograph
No. NY-201-A-3%].

PART TII. SOURCES OF INFORMATION

This section lists only documents directly relevant to Pier 7. For other
gources on Bush Terminal, see HAER No. NY-20l.
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Plans and Drawings

No original drawings of Bush Terminal Pilier 7 appear to survive at the New York
City Department of Ports and Trade, which is the only known repository of such
material. The only available drawing of Pier 5 (HAER No. NY-201-B) matches
most of the structural details found at Pier 7:

American Bridge Company

1902

Department of

1947

Department of
n.d.

44th Street Pier - S. Brooklyn - N.Y./Water Front Improvements
for the Bush Company, Ltd/Erection Diagram. Order No. Al343,

Sheet No. 5. Drawing No. 14%1. On file, Department of Ports

and Trade, City of New York, Battery Maritime Building,

1 Whitehall Street, New York, NI 10004.

Iater plans pertinent to Pier 7 include limited information on
modifications:

¥Marine and Aviation, city of New York

Sprinkler Lines/Bush Terminal/Brooklyn, N,.Y. Drawing 4734, dated
Qctober 2, 1947. Original scurce of drawing uncertain. On file,
Department of Ports and Trade, City of New York, Battery Maritime
Building, 1 Whitehall Street, New York, NY 10004.

Ports and trade, City of New York

Permit files, ¢. 1928-present with indices, include plans of
repairs or modifications planned by the Bugh Terminal Company.
The only permit of interest for this documentation is 22354
[currently missing] for possible 1948 installation of trenches
for firefighting purposes. On file at department offices,
Battery Maritime Building, 1 Whitehall Street, New York, NY
10004 .

Historic Views

No historic views focused on Pier 7 have yet been located. For views cof this
pler In the context of the terminal, see HAER No. NY-201.

Bibllography

Unpublished Sources:

Dravo Van Houten, Inc.

1984

General Design Memorandum, Phase II-Project Design, City of New
York, Brooklyn Reach 2. New York Harbor Collection and Remowval
of Drift Project. Draft, on file New York Idsitrict, Army Corps
of Engineers.
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10004.

Published Scurces:
Army Corps of Bngineers

1926 The Port of New York, N.Y, and N.J. Port Series No. 5
Washington: Government Printing Office,.

1932 As above, revised

1942 " 1

1953 ” "

196 5 ” 1

1 978 1 "
Bromley, G.W.

1893 Map of the City of Brooklyn. New York.
Bush, Irving T.

1928 Working with the World. UNew York: Doubleday.
Engineering Record, The

1905 "The Steel Shed of Pier 7, South Brooklyn." Vol. 52, 18:

496-97.

Hyde, E. Belcher
1898 Atlas of the Brooklyn Borough of the City of New York. New York.

Robingon, E.
1886 Map of the City of Brocklyn. New York.




Pier 7)

4 i XY ;\.%&. €757, h@,

) Nlo 'y & D .—a n .Ny. )A ..&r{‘\.%h\ ...l .

: N M...&\m../ wnvwa«‘m.\r AN sw&.@.w.% iy %

gy X A Y. =78 L a.._. : ' .!...a.m. oA A 5,

782 mmwasm%m%%.; ? AR N.w\\\\
: 3 ;

: 3
_ _ NE | 5.
i ¥ W LY AVMBPYE NYIIO o E 3 S
X M NSTY 1T ISR T X
\..._,.nw...v.. &N %uﬂ. h%nquﬂ“\m; '\& ” «%ﬂﬂwfﬂﬂ%@ . %@M\Mb‘\ "
] o Q & -+ .

U 0,
lf 105

IR
. %\W.wwa \w\\i@m\w%a ;

U

A AN NALAANE
A S,
55

(Bush Texminal:

HAER No. NY=-201-A (Page 9)

BUSH TERMINAL CCMPANY: PIER 7




10)

BUSH TERMINAL OCMPANY: PIER 7
(Bush Terminal: Pier 7)
- HAER No. NY-201-A (Page

INUTRG g
P hready Whaon
LIS 2L L9
CNOJSY Lot

A\l

ovemy

A
LA

Y81 U9gNOH Uep CaARI(] 50IN0CS
L dIId 40 NOLIDES SSD TOIJAL "2 ambrg

{41534 TS WU IHBIIDRISI ) manlvouncy wnnyeh

¥ oM AN LD, P T AL BN SN BRARES “siNgd S ORR-D 65U D HOUIIN NI -

T FINBE A hd HUN S0rRes LOM A HOVHE)

CROUVO NP Mo CTEBARE BN IV D, CSIN3e F04 PR3 G D PRI IO HOUTEe N¥blese -
TANBE SIMI ATBAB ANG TV SHARIES PETIALA MIHBE O D'e 51 -

L TTY

N | T .
_W#Zi.n Tl!.a ey ( _ﬁﬂ —

._..._

EEFITRR T

T @ reL .
- L

1y i
H =preJ _.b. R T*] M:i—.
E L
L HHTE NPAL R e
[ .

—t

DHILAPHY
“Trldvt IHOS
PG BPOINL O

S omuswe apemy £

|
|

Tos

23U S0 BN

TINL Pl 28 5 6

Id
~.hzp ey L~ 2B @ S [

Cdds. ) @74

3
"
T i »
[PIVSE 4 .npuu.w.u,/l_.. LI T
~ﬂ 3 \ bi ol ) i
/ \ - y !
: e
b —3 - A Gl Sdea Vil
= - PR LN Rl B E L J IR O 2 4

B4rAE TwmGr ) IR ) nny

-

INS JO NOILDI NITITI

F ANOwmw TS T

FB IO NCILDPS NEIILIN

z,




BUSH TERMINAL OQOMPANY: PIER 7
(Bush Terminal: Pier 7)
HAER No. NY-201-A (Page 11)

fr2

- [
A
H ¥
i
| | PLPLESE Y S d
- » “-g 4 4:-:'*--1
L pigt 4 ’f
AT o rocr play. t 5
= Ererer s
qsama}m t """" LT LV LR R, L) YT P TP N (I -esi2* L m e
1
') B U — - e e e e e e - ———— e o — — — L — w
Avr Mawrxe I I z
1 TS
— Ié Comecron & a Corrwectan by fruasrecse
; Ll
-3 :I
o a4

]

p
E BRSS! IR

LryatTXn R IIDAS M
(rmdm cwm

4

v 4 X x r 4o o S—

Btesl Bhed of Pler Seven, Bouth Brookiyn,

Figure 3. PIER 7 STHUICIURAL I¥FTATIIS
source: Engineering Record 1905




BUSH TERMINAL COMPANY: PIER 7
(Bush Texrminal: Pier 7)
KAER No. NY-201-A (Page 12)

TrMBER APROMN
A b o

CARGO Dol {TYP)

APPROX. LiNE OF SoLiD Fily 1

/ T <
4-,‘—:/’;}: ; N n \
SHED COLUMI(TY?.) /
I

\ I
COMCRETE DECK f
3 }
-
|

ORPuCE

V__'—D n 0 [
Tim
MBeR proivG torgr |
R

APPROYX. LINE OF Sowb ¥iLL - OFFICE

p X WNE OF FORP T T Y b N\ b vegmcACwemo | 17
PReTrTioNS
P
~A FFRICES
5 ‘_/L/
‘ﬁm.w‘?»\m
- p-- p o o o 4_—J-L-4=-J—l-j
“ - TIMBEE  APRON
o 20°
W A———

Figure 4. PIAN OF INSHCORE FND OF PIER 7, 1988



BUSH TERMINAL COMPANY: PIER 7
(Bush Terminal: Pier 7)
HAER No. NY-201-A (Page 13)

APPENDIX: DESCRIPTION OF PTER 7 FRAMING TN ENGINEERTNG REQORD 1905

Votr. 52, No. 18.
The Steel Sbed of Pler 7, South Brooklyo.

Mer Nu. 7 un the South Brooklyn water-froni
in New York harbor is a one-stury sleel structure
fur thie large terminal nader enustroetion by e
Nush Co. 1t i3 1,00 fl long, 143 L & i wide
and aboutl 30 ft. high. The ennstruction 13 of in.
terest from la simplieity and unlformlty, which
facilitdled the erection with wusual rapidity.
There are. ns shown in the diagram. four longi.
uulinal rows of colnns, 1hoxe on the outside
Lcing spaced. 18 fi. apart and those in the twe
iiterior raws 48 {1, apart, a0 a3 10 e in Uie trans-
verse planes of every third pair of wall columns,
The interinr enlnmms are eonnected hy deep bune
light leuglindinal trusses which, with the wall
colnmng, snpport the transverse nwof trimses 1§ 1t
spart, The top and bottom chords of the trans.
verse and longitudinal trinsses sre Tn the same
harizontd)” plenes, and sre enpaeeted with feld.
riveted gusset plstes, 30 x» 1o form & rigid system
of longitudinal and transverse braeing, withow
the necessity for additional struts.

All-the columna have H.shaped ercussections
made of two paira of Hght & x 3-in. Alange angles
and 1 web plate, and sl have base plites bolted
to the limber deck of the pier. The outslde col-
umns are batlered 234:12 and &t the upper end
have the wel plare omt shorter than the flange

angles 40 that the latter fornt jawa field riveted 1o

the end connection plste which Is shop-riveied in
the tesnsverse side roof truse The center coluning
are nade heavier thin the slde entumns and the
catended Lase plates are reinfarced by vertical
stifening angler. At the upper end there is a
short seetion of web plites mneh wider than the
column which projecrs Lo sides 1o serve as a
connection -plate for the end 1op chards and

Ocroser 28, 1905.

diagonals uf the transverse .roof{ trusses, which
are Rcld-riveted 1o it. Most of the rivets throngh
this plate and the flange 3ugles are Reld driven
and serve for the conncetion slso of the column
to the lop chords of the longitndinal trusses,

The longitudinal trusses are 11 01, 4 in. decp
and hava Teshape top snd boliom ‘ehords msde
of prirs of $ x 3 x Yein. and 4 x 3 x 8/1&in.
angles reapectively, The web inembers are pairs
of 5 x y.in, anglea baek to back except the eount.
ers, which are single 314 x 24-in, angles. The
conncetiona Are made by gusset plates riveted be.
tween the vertleal flanges of the pairs of angles
and having at the ends of the top and botiom
ehords short verties] sngles for comneciion with
the intermedlate vertieal columns, The outsiand-
Ing flanges of the vertles! members of the trusses
have field-riveted eonneclions for the transverse -
rool trusses which are connected to them with
single vertital rows of rivels through the gusset
plates at the ends of their tap and bottom chords.

The transverse \russes f{or the alde spans are
465 ft-long, B fi. t34 in. deep 3l the cuter end and.
to It 7034 in. deep over all 2t the inner ends. The
T+shape top chord acts 33 1 rafter for the purling
and has a deep web made with 2 12 x g/16-in.

plate and two 334 x 24 x §/16-in. angles. The
remaining members of the Lruss are made with
pairs of amsll angles, back to baek wilh the con-
nectlon plates rivered between vertical flanges.

The center span transverse rool trusses are 43
fe. long, 10 It t13{ In. deep at the ends and 13
fi. 43 in. deep over all {n the eenter and are
made to correspond with the slde trusses. Al
the trusxes are riveted up complete st the bridge
shops and were shipped on lighters to the pier
sile. The hesviest trusses weighed 3,000 1b, each
and were quickly handied by (e two booms of the
liglit traveler which ereeted sl the members of
the structure, at a rale of a3 many as nine 5.0t
panels daily, the whole Goo-tou siructure being
crecled in (wo weeks. All feld connections were
bolted, no Reld rivets being driven.

‘The shed was designed and constructed under
the direction of Mr, E P, Goodrieh, chief engi-
neer of the Bush Co. Messrm Post & MeCord
were Lthe contrattors. '



